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National Nuclear Security Administration
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. In a Just Culture, “The problem is seldom the fault of an individual;
it is the fault of the system. Change the people without changing

the SyStem and the prOblemS will continue.” pon Norman, Author, “The Design of
Everyday Things”

 Goal - to identify what process/system changes are needed
prior to a significant event.

« ldentification of process/system changes requires full
disclosure of mistakes, errors, near misses, safety concerns,
and events in order to facilitate learning from such occurrences
and identifying opportunities for process and system
improvement.

« Key principles of this program :
o  Self reporting of non-consequential errors and flawed defenses
o  No consequences for honest mistakes
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National Nuclear Security Administration

Savannah River Site

Examples of Error/Flawed Defense Entries

* Modified IL-19 Gage for 1P not available

« E3S badge-out of patient during medical transport

« An operations procedure was submitted to the SM for review, but was
incomplete

 Turnover sheet not completed
* Procedure can’t be followed as written
 |PC written up incorrectly

« Before inspecting a run of 993's, | wrote down the serial numbers incorrectly
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CONSTRUCTION

MANAGEMENT SYSTEMS

TRAINING AND QUALIFICATION
SAFETY DOCUMENTATION
ENVIRONMENTAL PROTECTION
QUALITY ASSURANCE
CONFIGURATION MANAGEMENT
MAINTENANCE

RADIATION PROTECTION
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TESTING
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PROCUREMENT

CONDUCT OF OPERATIONS

WASTE MANAGEMENT

CHEMICAL SAFETY AND LIFECYCLE MANAGEMENT
WORK PLANNING AND CONTROL
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Savannah River Tritium Enterprise

Error Clock (Days since last error reported)

) Through October 03, 2014
Error Reporting

Through October 03, 2014

Tritium Operations

Business Planning

= S Facility Maint & Plan
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i i
Tritium Integrated Supply Chain
Tritium Engineering
o i
Savannah River Tntium
Enterpnse
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Error Clock - SCS

Through October 03, 2014
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Error / Flawed Defense Reporting Past 12 Months

Error / Flawed Defense Reporting
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rror / Flawed Defense

Facility Operations
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Top 15 at the ConOps Sub-element level (Past 12 months)

Issues By Primary Functional Area Code, Element, & Sub-Element Pareto Chart (Top 15)
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National Nuclear Security Administration

Savannah River Site

ConOps Sub-Elements

22.16.00 OPERATING Procedure are developed for all expected operating situations and evolutions, with a consistent format,
PROCEDURE and in a clear and lucid style.[Procedure Manual 2S, 1.1]

22.16.01 | PROCEDURE Programs are established and implemented for development, approval, revision, review, issuance, and

DEVELOPMENT cancellation of Procedures. Procedures exist that govern the receipt, control, use, and modification of
procedures. [S/RID 09.03.01.023][Procedure Manual 18, MRP 3.32, 3.27] [Procedure Manual 2S, 1.1]

22.16.02 | PROCEDURE The scope and applicability of individual procedures should be readily apparent. To enhance rapid

CONTENT retrieval, emergency procedures should be distinguishable from other procedures. Procedures
incorporate appropriate information from applicable source documents, such as facility design
documents, safety analysis documents, and vendor technical manuals. Prerequisites and initial conditions
are detailed. Definitions used in the procedure are explained. Procedures are easily understood and
actions are clearly stated. Procedures should contain only one action per step. Procedure Manuals
contain sufficient but not excessive detall. The skill level, experience, and training of the procedure users
are considered writing of the procedure. Warnings, notes, and cautions are easily identifiable and do not
contain action statements.

22.16.03 | PROCEDURE Procedure changes (on-the-spot modifications to a procedure , which do not require re-typing and
CHANGES AND reissue) and revisions (new re-typed, re-approved versions of the procedure) are documented and
REVISIONS approved. [S/RID 09.03.01.042][Procedure Manual 2S, 1.1]

22.16.04 | PROCEDURE Procedures are approved by appropriate levels of authority. [S/RID 09.03.01.043][Procedure Manual 2S,
APPROVAL 1.1, 5.4][ Procedure Manual 1B, MRP 3.27]

22.16.05| PROCEDURE Operating and maintenance procedures are validated for use-ability and correctness by walk-downs in
REVIEW the facility. The frequency of periodic reviews is based on a schedule. Procedure reviews include

comparison of the procedure to source documents. Reviews are conducted and documented by members
of organizations that are affected by the procedure, such as those specifically identified to accomplish
steps in the procedure, and those that must modify their activities to support the procedure. [S/RID
09.03.01.044][Procedure Manual 25, 1.1][Procedure ManuallB, MRP 3.27]

22.16.06 | PROCEDURE Controlled copies of all operating procedures are maintained and accessible to the procedure user and

AVAILABILITY supervisor. Working copies of controlled documents are available for use during procedure execution.
Controlled alarm response procedures are easily available to those procedure users responsible for
responding to alarms. [S/RID 09.03.01.045-047][Procedure Manual 1B, MRP 3.37][ Procedure Manual
2S, 1.1, 1.3]

22.16.07 | PROCEDURE USE Operations are conducted in accordance with written procedures that reflect the facility design basis.

Procedure users are trained in the use of operating procedure. Procedure users are aware that they are
authorized to take whatever action is necessary during emergency conditions to place the facility in a

safe condition and to protect equipment, personnel and public safety without first initiating a procedure
change. [S/RID 09.03.01.048-049][Procedure Manuat 25 1.1, 1.3, 4.4][Procedure Manual 1B, MRP 3.27]




STAR Error Precursor Analysis - June, 2014
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STAR Error Precursor Analysis - September, 2014
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STAR Flawed Defense Analysis — June, 2014

—= Cum=n: Month Results SRTE Chi Square Fied =+ 3 Sigma from the 12 month distribution
S— Previous 12 BMonths Analysis of Flawed Defenses Tellow = + 2 Sigma from the 12 month distnbution
- _ - Gray = Within 2 Sigma from the 12 momnth distribution
Top 20 Distribution Green = - 2 Sigma from the 12 month distribution
11 May 14 vs May 13- Apr" 14 Blue = - 3 Sigma from the 12 month distribution
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STAR Flawed Defense Analysis — Sept, 2014

50 == Current Maonth Results SRTE Chi Square Red = + 3 Sigma from the 12 month distribution
— Previous 12 Months Analysis of Flawed Defenses Fellow = + 2 Sigma from the 12 month distribution
as _ _ - Gray = Within 2 Sigma from the 12 momth distribution
B Top 20 Distribution Green = - 2 Sigma from the 12 month distribution
. September 14 vs September 13- August 14 Blue = - 3 Sigma from the 12 month distribution
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Tritium Specific Codes - June, 2014

+ 3 Sigma

N

1l

[ (1 1]

= — |:> :
:l_-_-_'_"':"_‘—-{?—i}—-—-.qp—_q'..

]

11

L

|l

14

12

10

ADMYNILNIYIN SAILITHH0D

S

b Mlla kgl

SHATHIIL

SWALSAS NOILIFLOEA 14

TCHLNCD MO LN MO0

STk}

FINYNILNIYIN

TOELNGD SNLYLS

EER e

SN

Wd

S0 AN

SNOILYHEITYD

S0dv08E SNLVLS

SOMM0H

44MLE A LLYH LSINIINGY

SININMY T A0

S1NOHM3I00

SIHNA3 20 d



Fa

Tritium Specific Codes - September, 2014

—=1 Current Month Results
—o— Previous 12 Months

SHTE Chi Square
Analysis of Error Project Codes

Top 20 Distribution
September 14 vs September 13 - August 14

Red = + 3 Sigma fromthe 12 month distrbubion
Yellow =+ 2 Sigma from the 12 maonth disfribution
Gray = Within 2 Sigma from the 12 month disribubion
Gresn = - Z Sigma from the 12 month distribufion
Blus = - 3 Sigma from the 12 month disribution
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Results

1) CY2011 - The identified that a number of errors had been made by newly deployed
operators over a three month period. Additional field assistance was provided by
supervisors and more experienced operators to reinforce training in specific areas.

2) CY2013 - A combination of an increase in errors on Operations Rounds and an
increase in TSR near misses prompted management to have face-to-face briefings
with operations teams and to send out an e-mail communicating concerns and
expectations.

3) CY2014 - Increase in error precursors "assumptions" and
"overconfidence/complacency"” and a drop in the behavior defense, "rigor"
(Completeness and accuracy, strict precision during the performance of an action)
prompted management to deploy Senior Supervisory Oversight for 100 days to
reinforce conduct of operations fundamentals.



Trend Scone
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Definition Analysis | Action
Cne of three weighted metrics, Sub-Reportable ConOps Issues, Emors with ConOps Analysis: Average = 1.65 which is Blue

Related Ermor Precursors, and Ermors with ConOps Related Flawed Defenses, providing an
overall state of health for SRTE Conduct of Operations. Includes Emors coded: EHDI.
EHO3, EHO4, EHOS, EID1, EID2, EID4, EIDS, ETO1, ETD2, ETO3, EWD1

[Total Severity = (# Sewverity Level 1 Emors ® 1) + (# Seventy Level 3 Emors * 3) + #
Severity Lewvel T Emors * T)

[Total Severnty vs # Ermors = Total Severity [ # Emors

Goal Comments

[The perfomance goal s Avg <=1.80. The ranges are: Chamer: Lee Schifer SNIE: ke Collins
Blue: Awg <=1.70
Purple: Awg =1.70-1.80
Green: Awg =1.80-1.80
ellow: Awvg =1.80-2.00
IREd: Ang =2.00




g Tiotal Severity vs # Emors

Trend Score
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Definition Analysis | Action

(2ne of three weighted metrics, Sub-Reportable ConDps Issues, Emors with ConCps
Related Ermor Precursors, and Ermors with ConOps Related Flawed Defenses, providing an
owerall state of health for SRTE Conduct of Operations. Includes Emors coded: FJI0S,
FJOE, FAO7, FJ08, FID9, FJ12, FJ18, FJ20, FJ21, FJ22, FJ24, FOO1, PAND1, FW03,
FWOS, FWDE, P07, PW10, PW11, P12, PAME, P17, P18

|Total Severty = (# Severnity Level 1 Emors * 1) + (# Severity Level 3 Emmors * 3) + i#
‘Severity Level 7 Emmors * T)

| Total Severty vs # Ermors = Total Severity [ # Emors

Analysis: Average = 1.68 which is Blue

Goal

Comments

[The performance goal is Avg <=1.80. The ranges are:
Blue: Awg <=1.70

Purple: Awg =1.70-1.80

(Green: Awg =1.80-1.80

ellow: Awg =1.80-2.00

Red: Awvg =2.00

Owner: Les Sohifer | SME: Mike Collins




Sub-Reportable Issues
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|Definition Analysis / Action

One of two weighted metrics, Sub-Repartable ConOps Issues and SRTE Identification of Errors & |ConOps performance for Sub-Reporiable issues shows 2 trend of one point away from a trend in the “wrong™
Issues for Conlinuous Improvement, providing an overall state of health for SRTE Conduct of direction. ConOps performance for Sub-Reportable issues is Yellow. There were two sub-reportable conduct of
Operations. SPC Sub-Reportable ConOps Issues weight = 50%, loperations items of concem for August. These were the Impraper Inltialing of DS-4-FH-020 Functional Survelliance
(NOTE: Goal and ranges were changed for August 2013) data sheet for multiple Trtium Alr Monitors and while execuling an AOP mistakenly shutting down &l TEF vantilation

afler chiller plant shutdown due fo a PLC failure.

Goal Comments

The goal for sub-repedable ConOps issues is to keep the issue frequency mean less than 0.72 [Owner. Jack Alexander Developer. Margy Backmeyer
Ranges are:

Blue: <0.48

Purple: 048.-072
Green: >0.72-0.96
Yellow >0.86-1.20
|JRed >1.20
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Conduct of Operations Index
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IConduct of Operations Index consists of 3 weighted metrics, Sub-Reportable ConOps

Analysis / Action

Issues, Errors with ConOps Relaled Error Precursors, and Errors with ConOps related
Flawed Defenses), providing an overadl state of health for SRTE Conduct of Operations.

IConduct of Operations Index =
(25% * Sub-Reportable ConOps Issues (% of Goal)) +

% * Errors with ConOps Related Emror Pracursors (% of Goal)) +
40% * Errors with ConOps Related Flawed Defenses (% of Goal)]

Goal

Analysis: Average = 112.14

Comments

he performance goal is average >=100%. The ranges are:
|Blue Avg >=100%

Purple: Avg 95%-<100%

[Green: Avg 85%-<85%

[Yellow Avg 75%-<85%

IRed: Avg <75%

Owner. Lee Schifer SME: Mika Colins
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Reportable Conduct of Operations Events
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|Definition Analysis / Action
(One of three weighted indices and metrics used to calculate the Disciplined Operations Index Blue: There were no ConOps Reportable events for August The ConOps Reportable Events Metric
ing overall state of health for Savannah River Tritium Enterprise (SRTE) Disciplined

lOperations. SPC Reportable Conduct of Operations Events weight = 35%,

y Rep
vents.

Isnﬁsbcal Process Control chart based on count of thly Report. Conduct of Ops
E

IGoal

continues with a 0.21 mean, thus the rating is excellent (Blue).

e goal for ConOps reportable events is Avg <03 Ranges are
Biue: Avg <0.3

Comments

Purple: Avg 0.3-04
Green. Avg >0.4 - 0.5
Yellow: Avg >0.5- 06
Red: Avg >0.6

Owner. Jack Alexander Developer. Margy Beckmeyer
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Authorization Basis Health Index

[ St Score
. . .
— Authorization Basis Health Index
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IDcﬂnmon Analysis / Action
indicator ts an index of six weighted matrics providing an overal state of heatth for authorzation fAnalysis: The Authorization Basis Health Index has an average of 85.995%.
basis in SRTE. Input metric monthly dala are converied to score ratings (see calcutation below)
AB Health Index=[(5%"Time Spent In LCO (% Goal))*(10%*USQ Quakty (% Goal))+(10% TSR Falled
JSurveillance (% Goal))+(15% 'PISA (% Goal))+(10%*AB Change Requests Due to Erors (%
jGoal))*(S0% TSR Near Misses & TSR Related Procedure Errors (% Goal)))
jOne of three weighted indices and metrics used 1o calcutate the Disciplined Operations Index
preasuning overall state of health for Savannah River Tritlum Enterprise (SRTE) Osciplined
[Operations. Authorizaticn Basis (AB) Health Index weght = 40%
Comments
performance goal s Avg >=100% Ranges are Owner. Debra Wley SME: Don Bickley
Avg >=00%
Avp 75%-<80%
Avg 60%-<75%
elow Avg 40%-<50%
Avg <40%
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Disciplined Operations Index — Sept. 2014

) |
S e————— /T Disciplined Operations Index
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Disciplined Operations Index

[~ Stable Score

Disciplined Operations Index
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|Definition

Analysis / Action l

This indicator is an index of three weighted metrics providing an overall state of heaith for
Disciplined Operations In the Savannah River Tritum Enterpnse (SRTE).

Disciplined Operations Metric Performance =

1[(20% * SPC Reportabie Con-Ops Events (%)) +

(40% * Conduct of Operations Index (%)) +

(40% * AB Health Index (%))

Analysis: Average = 92.01 which is Blue

|Goal Comments
The performance goal is >=95-%. The ranges are; Owner: Lea Schier 57!'5 Mack Price
Blue: >=90%

Purple: 85%-<90%
Green: 75%-<B5%
Yellow: 65%-<75%
Red: <65%
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